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[KISSIH] 2002.08.07 

[g*g°i si] bis -# sxis nmxi mm ^ ois sssFi= aii-t 

[ a 2| S^ggJ] POLYMER ELECTROLYTE FOR L I TH I UM-SULFUR BATTERY AND 

LITHIUM-SULFUR BATTERY COMPRISING SAME 
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[^eie^eis] 7106I6-2036110 
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^Dl^dlgoj (°J) 
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0 



2 
2 
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[J1«M] 

£ B^#-% #*l-8- JL&X} ^ °1« ^rtV 

fEl(iiE|a)( 1 3||B})o^i5)]olH zl 6 ^} 40^1 sKlr^-*; ^ 

-fM it^Rr ^*fl<3# X^M}. 

Jg. JJ^j. ^sf)^ o. a>o]s ^ S-^C] ^i^. ^]^^ 4^ 

5E 1 
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#*l-§- #*H^ °1* X^fe el#-% ^{POLYMER ELECTROLYTE 

FOR LITHIUM-SULFUR BATTERY AND LITHIUM-SULFUR BATTERY COMPRISING SAME} 

S. l^r -g- H *fl^ 3*1* AH# ^ E|iE *3 

£ 2^r til^^] nJ-i-J. 3*1* ^ tfliS ^ltV ^, Sfl 

<3> [aJ-o^ ol-g- «.o>] 

<4> o. jL-g-*} ^fl^ ^ o]^- i^Rf #*H1 

^^-SAi , j±4 ^l^Tfl^ 4°lt ^ 4-*r* 3*1* *fl^ ^ ^^r 

3*1 -g- ji^f 331^ ^ i^Rr 3*H 3J°14. 

<5> [^efl 7l#] 

<6> J^tfl ^7|-7l7)^ t^dlS 7>^J1 Jl-g-^ 3*H1 Cfl^- A^7> ^7>^>J1 & 

4. -2-^* n>^l7l^ o]*} #7)3. %7il «* ^ >M--g-«Hr 

% 3*H tfltb 7fl*ol ##*»H 33J5U ^rf. 

31-4 



1020020046580 #^ ^*}: 2003/6/20 

<7> e]#-% ^*l^r fl-fl- ^^-(Sulfur-Sulfur bond)l- 7>*1^ ^ Till 3^1-8: 

A}-g-*>±L, ^ ^>S] BE^ ol^. -4 ^ =-4? o^s] 

^-§-^l( y o v ^i^) S-S ^o^]^ S ^ ^§^7}. #^}:el ( ^VSl- a>-§-AK^>|A]) S 

3 ^s|-^7> ^7}*}^ s-S ^0} cfA] ^Vsr-S^ °l-§-*H ^7l^ 

^ ^W4. 

3830mAh/g°l^L, <#q- ^-§-5^ %(S 8 )# A>-g-^- ^ ^1 1^ ^£ 7 > 1675mAh/g 

SL*V ^ %7fl 1-^^ 7>^7> ^>J1 3&^3>H<y l^l^Hr #3 

^^17> ^-g-^-^l °14Rr -f^i A>-§-^ SjLOJQ ^ ojcq 

, °m -g-^^T ^3 ^^]^ ^1 ^ 3*1 -g-^ 44^71 nfl^-ojcf. 
^^ojj o. ^Bfl^) ^ ^ ^ -^o] ^3M = ( Li2 S)7l- 3 

<n> 0}^, -g-^- M-^s. ^-§-^0] v$°- ^ e)-g- A>-g-^-ofl rcfe} e}-§- ^ 

0)^7} A>oi^ ^ S-^o] ^^7> ^cf. 
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<12> ^-^4 ^11 ^>-g-?V ^l^.Cf Jl^l- Ml *l*fl 

aL*l| °l-§"§: AlJE^V *H o^4. ^tiV^^l JL^> Jin ^ ^-S-^r *1 

^ -if-S) ^1 6,329,103 Jl<Hl #el^sl-7|-^*V <£2}^ ^a}c>1 c ^ ^ ( po lymerizable 
alkylene oxide polymer)!- 31^> *1*fl*M 7l#£-H n]^- ^ ^ 

5,925,283 l7fl<3} tS^lt 7>s^.H-^^Efl s Afol^BJ ^s^-ofl^ 

<13> £ ^13* *Hl*V7l 7jo^, s.^^ ^ 

-f^tr 3*l-§- -H^-a} 3*11^ *H^*Rr 

<14> M. t^s 42.3 a. A>C] # S-Ajo] - ol^ 

<15> ^ t^^l £ CfS S.^ o. AV 7l jaw-*)- ^Sfl^-g- Aj-g-*V e]#-% afl^Hr 

<16> ^7] ^*>7l $\*\*\, ¥r 4 7fl ^>7l(-0H)» 

°1 ZLf-^-S ^^(^^EflsX^lEl-)^!^^!^ f^Sfl ! 6 
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ifl*l 40^ *K>3-1-; % -fr7l 5]#<£^ sf-sRs- # 

<18> o]*> ^4 ^*>7fl 

-n^> 3*11 3Ht}. ^, £ ^3 -H-g-7> 3sM£- s]# 3*fl^3)- 

<20> -a. yj-t^ j7^^> 3*M£: 4 7fl ^7](-0H)» (l-^^^ls)^ 

# 5^ ( ofl ^ Efl 2 ) ( ^1 e> ) o > H 1 efl o 1 H JE^r n ^^1^-, hJ-^ 6 vfl*] 40 

3 -R-71 if-^JL, 3*11^ Xfl-^tJ.. -g- *8>*fl*H>H ^1°]?: -6-71 -§■ 
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°1H zl ^^1^ ^ f^l^ 10 3^ 200 : H , 40 

i-fl^l 150 :l°l wHJ-^SH, 60 ifl^l 120 : 1°1 7}^ u^^tf. 

<22> ^-7] *l*fl<*}^ A>-g-^ol t-sKoti^Efl^)(DM)ofH.li3HH SE^r ZL 

lOtifl ol^S. A]~g-^ ^-fofl^, ^ ^ ^<HH 
-5X^1 ^sfl^o] y].^^] c£tK S^#-% ^^)ofl A>-g-S] ^ JZ&7\ ^Sfl^ 

, ^# ^51, Jl^o] ^VHfl # ojjsfl ^*flono| s.^ 

#^(^^Efls.)(pflB})o>a^eflolH 5E^r ZL *§^1 ^^=51 200tifll" ^SRr 
^-f 6 ^, ^*fl 3l*fl*M Jl^-7> pflH^SL-^Ei bh}7^i4^( squeeze out) S-afl^l $1 

<23> ^-7] # -fj-7] M2f ^^<g* i^tVcf. 

<24> a o V 7 ] o. 7 j -g-pflj^ ^ 2 o)^-^ ^ o. 7l ^. Dfll . A|~g- 

1> ^£ 9X^. 2o)^2) ^ -^71 -§-nfll- A}-g-l5-Hr ^ ^ ^ -g-nfl nf, 

^ -§" n H ZLf-, ^ iLJL-§-nfl ZL# ^ ^ 7fl n-g-ofl^ ^ o^o] -g-nfl 

^ -g-^^)^ ^ 5a^t ^7> 15^ ^ -g-nfliiL ^ ^. D fl 

^ W]A]-ols.BJ ^jnflojE, ^#A}o)c sj.^-, ^ 3j-^-§-, ^ , ofl^Efls 

«-§-, A ^]°)B ^^-ole 5)-^ e]f- a^^Bj-ol^l. -§-SflAl^ ^ 

tt -n-^i ^7> 15^.t^ 3. _g. ufls ;go]£H ( e)# ^.^ ^-ufl^ 2j-^ ( 
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*i3?-€ N, 0, S Stt ©l*^ S^-ol ^flEflS. hb] 

£ <^tr SEKSolid Electrolyte Interface) ^-§-8: %!^r^ ##^1 A H 

§ Jl-irCcycle efficiency)^ 50% -Ms. 
<26> ^ -g-nflcq ^l^o| oflsfe ^(xylene), 2-^l^EllH^ 

*H^.§.^, cHU ?KM°lH, ^HM ^K^MH, M-SH, ^"fll oflEfle, ofl ^ 

<27> 7j-tr ^ -g-nflo] ^a|o] oflafe i^i^ HejoMolH(hexamethyl 

phosphoric triamide), ^Hr^S^-, ©HlSMHl, ^l^^l ^KS-^HB, 

3,5-^^1^ ©1^}#, 2,5-^1% 2-^1^ 1,4-^Kh 4-*fl1i^ 

<tr£ 

<29> A o v 7l ^|<go| 2]f<ao^ e)# B^l-^^l^^-ol^l^ 5E£r e]# Hell-efl 
o]H ^ A>-g-^ ^ fltj.. ojnfl, ^-§-<*^ ^5L^ 0.6 vfl^l 2.0M ^ 

*r-§-*rTr ^J°l tfr^^M, 0.7 ^ 1.6M $3 ifl°!H A}-g-*}fe %o) ^ 
. ^£7> 0.6M njnVolig ^Sfl^ #;EJE7} ^-o>7^ ^efl^ ^oj ^^JI, 

2.0M1- ^SRr ^-f^fe ^fl^ ^£7> ^7HH oj-g-^oj & 
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<30> -g- ^^a^ ^o], A-fl 7fl ^711- ^ (#£)ofl^tllS.) §^0^ ^M" 

s. ^I^ai^j ^sKoii^isx^iBDoi-al^^lssi ^ «>-§- 

ofl #o^}*l ^ o> 3 ^^olH7l7> 431 7lS E}-§~% X^o]l} 
-H^T ^ ^H33 71^ iL°l* ^ 

<31> ^-71 7fl ^7l» £fe l-elofl^Elle ^o\o\) <£s^ «^ 

, °fl« #4 ^l^^-A]7f5^A> sj-sol 7 fl^- ^-El#4 Cl^Ha.A>^ 

y o V *}t}. 4 7fl ol^T-ol ^A]- 7l ^ #e)ofl^l= ^^9] ^^9} ^5.^ BSHlt 

#(trimethylol), BsH H^:(tr iethylol ) , H^SS€#(tripropylol) -g-S) B^M* 

<32> o| z] $ #^o11^Bfls #Sl*ol ^ZL 31^ ^7) # HL^ WM)°\EL 

m# <^^])S.S. ^, ^ ^>7]# ^t\^ ti>^ol 

^flS *l«r*H ^ ^^1 #eH<^3lii0HW<4Hli3WB ^ ^ 
4h1^> <g 7 ] ^cfloi a^fl sH^i ^^171^ #s]oil^Efls #^^-34- 
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^>7l cfl^H 0.5 5 

31 € ^ -fM^l SE.fe ^Vs]-g-, eVAVq-Hf-, bM>^#, ^L>sHM#, ^>5}-M-S#, 

IrEHcofl tfl^M 1.0 i^^l 5 z^^-s}^. 

c] #3.3.0^, ^ QsL^n &$t^r^, M, 

€ ^ «oH^ ^^Hr^, «Hh ^fh *}WS-m± ^ SES^SK^, c]ofl^o)] 

<38> #7) ti>o.o. ^til-^o.^. -20 iflx] 100 °C, w>#^^7))^ -5 50°C<^H 

#Bl^AiEfl5#^#^ ^A>7l 1#^1 tfl^H 0.1 10#*1 ^^W. ^"71 AV 

*r # ^H-^ #eH^3]ii#iM*<Hl cfl^H 0.01 vfl^l 10 # 
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<40> 4>7l tiV-g-^ 1-%^ -g-^fl , l"^ l-^-'ffl, ^ ^ 

Hi^r cfl^V, Al^s^^V 1-21 XSJ-EHSK^I- A>-g-^- ^ o^ji, tiV-g-^ 

tH^>oi 0.1 10 f^^t}. *>-§- Ann 50 vfl^ 200°C, «V^^*M1^ 70 xfl*l 

150°C°li=}-. 

-0C(=0)(CH 2 ) n 0C(=0)CH=CH 2 iE^r -0C(CH 2 ) n C(CH 3 )=CH 2 (n£r 1 2021 ^2J)<>1 
w>^-3i*l-q-. 

<42> olojAl, ^l«;5l^ &JI ^ ^7l» 5^2}- <£-g-^ o] H^SLS. *1«- 

<43> ^>7l e>Cl 2}; ti>-g-^ o] 1 tfl*l 2021 ^ « 0 >^ l^sK^?] , 

5^1 2021 w 0 H^ ^rSl-^71, Hji^ i vfl*l 2021 ollEfl = 7lS.A^ s.^1 
-0C(=0)(CH 2 ) 2 CH 3 , -0(C=0)ArH7H ( A r£- ti^lM i&^r « 0 H^ U:^4i7l), 

-0C(=0)(CH 2 ) n 0(CH 2 ) n (CH 3 )(n£: 1 vflT-l 2021 ^U), -0(C=0)(CH 2 ) n 0C(=0)(CH 2 )nCH 3 (n^ 
1 t^^I 2021 3^<9) SE^r -0(C=0)CH=CH 2 ^ ?H B>^*>tf. 

<44> ZL «j-^2l 2J ofl» ^^--o. ^7H1 ^HHRr ^ 

21 Bl-Cl^ til-g-^ol ^f-g- 3L#*Hr W*-* ^ ^>7l» oH^Eflssl- 

tb4. A o v 7l Bl-rl^ tiV-g-^ol &i=. Zff i^Rr 1 20^1 ^ 

^ ^^Jl7ll- ^ ti^AV ^^.^31 5 2021 ^ 
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^±7], El^r 1 *-H*l 20^ ^Efls.7l, Ihi^r 1 *fl*l 20^1 ofl^EllH.71 7>siL^ 

^4. #71 £^ l-^ofl^Efle a>-§-^ £-7} #3 m^l^i tiJr-g-715. 

^31 3^#£: #5H^l=#el#<5l ^7} ^xll^^l tfl*fl Wl-g-3. *}-§- 

^JUr 54-#7^1 *1«:€ €^ #bH^h #51*^1 -g-Sfl^ 

£-7}<>] H7l ^ jls^H ^ ^av 7 i o\] cfl^fl 1000#% °1*>, s. 

*1 ^7] l-§-°fl cflsfl 0.01 10#°1 ti>^-3]§>Cf . 

< 46 > ^-7] 7flfl:^ #^1^7171 4|.7l B^Tfl S^l", -fM 

^Tfl g -H-71 ^5a.A> =.^<g ^ SX^. #7} $-7) 

<47> Aj- 7 ] 3=^0} ^ 7 >^ S^Tfl 2}-1}-i- 100 ^^fofl tfl-gfl^ 0.001 xfl*| 1 f^^7> 

<48> #7] £^ ^SH^SflS #Sl« A>-g-^ ^-fofl^ ^ #El<HliEflS^-a-ofl ; 0> 

^ zl^I -fK^l^, el-cl^: ti>^oi nft 5L^-*Rr 3TO#* ^1 ^7}z\ 
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<51> 1] 




<53> #7] (^1b[-)o>3.^aV ofl^Efla. s}- ej-t]^ o] afs] ^w]^ i : o.Ol ^ 
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9] ^}7\ 1 : 0.01 ^-Mfe -H^>^ 7}JZ5L7} ^7}$\o] #5. # 

±.*\A] £H ; i : ioo^t a^fe ^-Mfe 7>S «V-§-^ ^SLS, Jl-g-7}-* ^^^1 

<54> M. JL^A £t 6 40^ 3R>S)-§-^: S^tt^. °1 4 

o)^ ^ j=l^ ( ^^ «-«)o] -C(=0)-0-0-C(=0)-2f, ^(^^ ^ 

€^ 6 ifl*] 40^ SE^b y oH^ ^SHr^M ^ M-^ ^ &t=K 

<55> #7l <Ehk^ 6 ifl*l 40^ ^^-l-^r 2 ) 2 , -o>^ol^«-^S.MH^4 ^ 

<56> ^1^] ^7] Jl#^ *J^H S)^ Jf-Sj ^ S^ofl ^ 

s]^ ^^tb sa^. °1 $*flfe *M Q 2 * 3 * 

« ^MiL^, 3*13 ^71 #« 0 v^i J^§:°1 ^-f^flfe ^ ^ ^-s} 

^, ^71 Jl^o] 7$°.^ ^ a ^ 4^ e]#o] 

<57> Aj- 7 j 6 ^^1 40^ ^l^o] ofl^ ol^«-^ S]^-A>o]_EL ; 5}0- 

S'd sj^-Ayolc, BJl^oj ^^.Al-ol x= _ m _s.s._o<^ s]^-A].ol^( m - to i U oyi peroxide) , t- 
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o)ms.n^^M 44iUlHS ^ s]^>o1el5. ol^^l 5" .9. 

S-^t] #^£)^r *>4 °1#* 1- ^ $14. ^^-A>ol= afe wfl^^ 4 

<58> aj-7) s^Vs]-!-^ #3H1^3l = )H4)43.1i3HH 100 ?}^SLS- 

*H 0.3 ^4 5 ^¥-91 ?A°] 4^*?*>4. ^71 4#41"^ C$o) o.3 4 1 £ < ?1 

^<fe ^^H-#°l *1*}-44, 5 24*}r ^^1^ £-4^°l 4 

JE^Tfl ^ -H^4 ^5fl^S.Aio| o.^o] q-BB]-^ ^ &cf. 

<59> Aj- 7 i ^El(oll^Efls)(, ll iHl-)6>alefl^H^ ^314 ^ 5$^ 300 ^14 

100,000°] ?H wl-e^^tf. 

<60> o}S} t a. j7«7> ol-g-^ 3*1* *fl3^Hfr «<Hi* ^ 

<&4. 

<61> ^ 7fl °1#^ ^#4» (^Hl^l^Ells)^^^-^ -A>7l ^ <^*L ^^f# 

Hl4)43l# ofl^EflsS ^lMil, 4*14 o^ja D ]HJ|- ^711- 44^ #-g-#oJ & 

£r 3-^SL3L #51(^1^^11 5 )(^El-)ol. 3 .^ e1 lolE S ^ #^-*)14 6 tfl4 

40^1 ^-71 4#3-«-4, ^*fl^^- *^4^ <§#-g- S'S** ^2:^4. 

<62>- Aj- 7l j7«7> t|#-g- °l-g-*H <i314 JH-g-T,} *flS 

^- ^£ ^i, #71 S##* ZLCHS. 34 Tflol^ofl ^<y*t ^, 44 xflofl^ ^X|^ 

^4 ol^- ^ ^ol -f^c^ H>^^>rl-. 



31-16 



1020020046580 #^ 2003/6/20 

^^O.S. ^^Bl ££^r UV SAHl 3]Sfl ^ ^l^L, 7}% ^Hl ^€ € 

-g-# Mi-e)^ ^I5t^. <^iq -£-5=^ *r e^rq^ tiV-g-^ 7flA]^^ «v 

#7H icj-el- ^ol7> 5a°-M- 40 tfl^l H0°C7l- ^^*>M- Jicf Wr^^Mlfe 60 85°C 

7} ^^>Cf. ^ <gf^o) ^c 7 |. ^JjL ^) 5 :]^ j p]til-0- a^ 7 > ^}7m 

^>fl 3^ B]#<3°1 ^fl^l 37|] f7f§}^ §-^^o] ^^Cf. ojsq- £o| gg. ig 
HflS^ 31^7} ^V-S-^V^ ^g-^HH ^"71 JL-g^V ^tfl^o] Afl 

ofl ^]s]efloiEl7> #<y^ n*)^} "43., ^ 

^l2:*Vcf. oj ^uj-g. 70 80°C°lH 2 ifl^l 6*1 2> 
tt. olnfl, JI^-*} ^ wV-g-ol gOji-H J1^7> ^Sfl^ol *g 

^^4. #7] ^l^eflolEls^ ^eH^ Alls] eflol&| , ^l^eflolEl, £e] 

<65> a o > 7 ] <#-=^H Q^r ^71 %(S 8 , elemental sulfur), Li 2 S n (n >1), 

-B-71% ^# 5E^r «e^[(C 2 S x ) n , <^7HH x=2.5-50, n > 2]!- Af-g-^; ^ 

^Cf. Aj-7] ^oflAi ^ W-^S-fe E]# ^ SL^=r Sl#/<&^1^ ^ 
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<67> ^ofl 1 vfl*l 8) 

<68> sg-g. Jg.*}.^ 330 oi #eK°flli31 #s]#) ^^Bf3^eflolH(PEGDMA)l- 1M 
LiN(S0 2 CF 3 ) 2 7l- -§-sfl£ ^^Hm/l,3-^#£(80/20 Jfs]wlHl 37>«H 10-g- ^<L> 

<69> 1] 











PEGDMA 


AIBN 


1 


30 




0.01 


X 


2 


25 




0.01 


X 


HlS'-il 3 


20 




0.01 


X 


t)\M°\] 4 


15 




0.01 


X 


5 


12.5 




0.01 


0 


u|JEo)| 6 


10 




0.01 


o 1 


H|H^| 7 


7.5 




0.01 


0 


u|ja<^l 8 


5 




0.01 


0 



<70> 



<71> 



<72> 



#71 S. lofl M-^-VH 3*4 5L±v\ tflw] ^Sfl^ <#o) 1250% °l*HMfe- 

7> Sj&jl, 1500% ^MH^ ^7} s?[x] 

^ ^ ^o^o] oj-g- ^3^4 ^ ^ 2.0 H0-3 

(S/cm)£| -f^*V o]^- q-EfuH^cf. 
(-^^^1 1 vfl*l 7) 
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<73> tq^E}^elHSl-t(dipentaerythritol) e -?VHS^# 2% % 

BflBe^HS^^El-tiloiH #°fl# #7l ^^lEfofl^eell-^ 0.01 <#o_s. 
^7>*M 50fc4M ^-S-^l^ ^7l7> "£-7l-£Stf #7l"S 

Al 2-§-# «}-S-^^ A o V 7l ^7fl*Rr 47fl£l ^71 (-0H) cflA] 

-OC(=0)(CH 2 ) 5 OC(=0)CH 2 =CH 2 S. *l*S|al, 27fl^ ^a> 7 1(-0H) tfl-g -0C(=0)(CH 2 ) 3 

< 74 > a o v 7 ) ^ejofl^a «jA>©>a^^6lH^l ^ttt 1M LiN(S0 2 CF 3 ) 2 7> -§-*j)^ 

cH-iHl^/i, 3-^^^(80/20 ^zl lo^-Ti ja^sa^. °1 7flA] 

AIBN^: iff 75*C^H 7}1tfH ^ «V-§-^- 4 a1?V -§-oV ^a^c}-. zl 4 

<75> [K 2] 





2^*1 


ai5|. 




GER 


AIBN 


-M^efl 1 


60 




0.01 


A 


4J*MI 2 


50 




0.01 


A 


*!^<4| 3 


40 




0.01 


A 


^Jtgoj| 4 


30 




0.01 


0 


-H^efl 5 


20 




0.01 


0 


^*HI 6 


10 




0.01 


0 


*JlH] 7 


5 




0.01 


0 



7} Q ^tflono] ZL-g-7}-^ cflE3J iS ti E l dh^M-o^ ^--g-e) ^#5. 

JL, 4000% ^sj-7]- E]7lfe ^«n^°l nljEgJ^^tLEi 

#-gr*M €#°1 ^#51^4. 
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<77> % 7 \ 1 ^ 40] o]-^ ^s. ^-g- n^-s}7] ^^>^ ^BflSl Al^o.s. 

4 ^ofl 4^ 2.5 >iO- 3 (S/cm), ^ofl l^r 3.4 >40- 3 (S/cm)^ -f 

<78> ^ofl 8) : #3 oflli^i ^wl^ ^^-(PEGDVE, 240)* 5.^ 

<79> o] ^-fbflfe- S^i^-S £tt3] cflw] *I*fl<5H^ ojo. 5 oo-3000%?r*l ^°^>7ll 

<80> (WliU^ 1) 

<8i> 67.5 Q± ^(elemental sulfur), 11.4 Ir^-P H^fl, 21.1 # 

eHU^l ^VM^ oHl^Bli -g-*IMH ^W<*l °<J=^ ^&|^# *{| 

S*}^. ol ^e^# ?r£-i^€ Al ^ 3#3H ;2^*fS^. ^ 

4. ^"71 1M LiN(S0 2 CF 3 ) 2 7> ^ °fl^H ^/l,3-t^#?K 80/20 

^-3i)til) ^<>-»* ^7>*}^cf. >s-7l #*fl*! H]#-% 3*1(4131 

^ -g-^* 838mAh/g)«- *\}2i*}<%^. 

<83> (tiling 2 vfl^l 7) 
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<84> ^sflojj ^<$^3_ JL&X} ^-g- 2^«r 3* ^^fe #7] Hi 

^°fl l^f -S-USMl ^l^t]-. ^7) ^^-g- 2:^#^r PEGDMA2}- AIBN# 

ofl^fl ^floji o_ s - 1M LiN(S0 2 CF 3 )27]- -g-*m ^H-^Hm/1, 3-^^-#^(80/20 

^H3^ ^ ^H3# ^*>£^h ^41- ^>7l a 3^1 M-eHI&cK 

<86> 13] 0.1C y o v #(#*l S£ 1.5V) 

<87> 23 0.2C #3(^1 S^i: ^Tfl 120% ^ 2.8V) 

<88> o.lC #31 1.5V) 

<89> 33 : 0.2C ^3K^*1 S^i: ^31 -g-%=^ 120% ^ 2.8V) 

<90> o.2C #3l(#*l ^£ 1.5V) 

<9i> 42) (^^ 13): 0.2C ^31 -g-^ 120% 2.8V) 

<92> 0.5C #*i(#*l S^i 1.5V) 

<93> 53] o]^i-: 43] 2:^1 «>^- 

<94> 
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IS. 3] 







■g-W V*! (mAh/g) 


0.5C ^ 
IS} 

(mAh/g) 


0.5C 
202| 

(mAh/g) 


^ 141 




PEGDMA 


AIBN 




0.1C 


0.2C 


0.5C 


ulacji i 


10 


0 


0 


1522 


797 


793 


804 


804 


877 


109 


H|iH^| 2 


25 


1 


0.01 


1058 


843 


709 


562 


| 562 


473 


| 84 


3 


20 


1 


0.01 


1097 


835 


670 


517 


| 517 


453 


88 


4 


15 


1 


0.01 


1099 


839 


647 


500 


j 500 


403 


81 


5 


12 


1 


0.01 


918 


750 


499 


437 


| 437 


340 


78 


Hlmojl 6 


10 


1 


0.01 


1004 


825 


639 


495 


i 495 


310 


| 62 


«1516)1 7 


8 


1 


0.01 


827 


820 


610 


462 


462 


278 


60 



*>-g-$ ^71 wlS^l 2 751 ^i^7> 2.^- igo^fe il^^ 

<96> (*3*H 1 ^ ^-2:^1 1) 

<97> PEGDMA tfl^l ^"71 ^ofl l^H PEHA* ^-g-^ji, zl a>-§-^ s>7l g. 4<Hl 
<98> -#7] ^Al^l 1 vfl^ %1S^ 1^ *H^€ ##31 2: 

<99> 
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13. 4] 





2 




I 




^ (mAh/g) 






0.5C 




0.5C 


12) 

:%) 




0.5C 


121 

:%) 








PEHA 


AIBN 




0.1C 


0.2C 


0.5C 




4^ 131 
(mAh/g) 




3002) 
(mAh/g) 




40021 
(mAh/g) 




l 


60 


1 


0.01 


1347 


796 


762 


708 


708 


398 


56 


358 


51 


1 


30 


1 


0.01 


1264 


724 


651 


563 


563 










1 


10 


0 


0 


1522 


797 


793 


804 


804 


313 


39 







#2:«fl loll ^ 0 1#«H1 ^ -g-*g= ^ H#-g- 3711 #^ 4 s SX-gr-i: g 4= 

XJcf. ^-2:^1 1^ ^-foflfe -8-^= 7^A4 ^ EjiHH ^A^l 

<ioi> ^aH 14 taljac^l i# «lJiL^>^, ^Alofl 0.1C4 0.2C°1H -g-«U=°l 14 

7jS] Hl^§>7fl q-iJl, 0.5CO1H 1 ?!: ^^^4. ^.^M- 31^H°1H^ 3003*11 
56%S. t"lJ2^1 1^1 39%J£4 17% 4^°! -f^-i- 1- ^ ^A)oj] i£- 

^oj Tl^^^s- #d-§r<>l V]-*? 4005l^Ai^ 51%^ 3003 40037} 

1003^ -g-^ 5%oll l-sftb -f^rtb ^-i- iL<^$m. °1 ^*Hr 

°1 ^l^S^l nfl^S. ^SH, ol^ ^ Efl^H. ^ Ip: gfl^^ -g-^-o^ # 

3)» ^-^ ^711 ^Z}-^ ^ ojt}. 
<102> A>o]^ ^tg Efl^E ^ ^ Aj-7l -^AHl 1 ^ Hjliloll 1^ ^.g. ^^3T>^ Oi-g- 

-g-^-^1 £ 1 ^ -E 2<*fl ^ V+El-ifl&tf. ^ 400 s) ^o] ^ A ]^ 1$ ) .g. 
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^ tf^Sl *ti3^b ^-Bflo]ji(£ i), ^ 3005] WlJE^l 1^ -g--^ sl#ol cflcs^ 

£ -H^-*} ^*M^r ^ ^11- 
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1] 

6 ifl*l 40^ 4^1- ; ^ 

# 3£^*Hr -g- -H^7>> 

2] 

f^l^l ^ #^15. 10 2^, 200 °1*> : i*} 5]-§-3g- ^^-g- ji^-x} ^tsfl 

^. 

[3^*8- 3] 

^ ^Hls. 40 vfl^l 150 : l<y _n£-7| 

4] 

3 ^^i, ^"71 ^71 #Sl(ofl^Efle)(x I |lHf)c : >>^^eflolH £E^r ZL 

^tMl^ ^ f^lS. 60 ifl*l 120 : 1*1 JL^t.} ^^M. 
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5] 

*fl 1 %N 5a°H, A oM Shg->$°1 nf-oj i tfl*] 2 0^ 

^£.7], 5 tfl^l 20^1 ^sHrdM , 1 tfl^l 20^ ^Efls.7l ^ 

€^ l *fl*l 20 ^ o 1 i^EflH 7 ] S w.Ei oj^^i ^oflA-i 53 <y e1#-% #*l-§- 

6] 

*il 5 %N Si^H, ^-71 tiV-§-^o] nf.^ -0C(=0)(CH 2 ) 3 CH 3 , 

-0C(O)Ar M7H , Ar^r SE^r ^^±7}), 

-0C(=0)(CH 2 ) n 0(CH 2 )nCH 3 (n^ 1 tfl^l 20^ -0(C=0)(CH 2 ) n 0C(=0)(CH 2 ) n CH 3 (n£r 1 

^] 209] ^ -0(C=0)CH=CH 2 ^-S. 3-6flA^) ^5}^ 

7] 

*fl 1 -%H1 5a<>H, ^7] (iE})o}3|^ ofl^Efl57> -0C(=0)(CH 2 ) n 0C(=0)CH=CH 2 iE 
^ -0C(=0)(CH 2 ) n 0C(=0)C(CH 3 )=CH 2 (n^r 1 20^ ^n^)^ s]-§-% ^*l-g- Jl^-*} 

8] 

7} 1 : 0.01 1 : 100<y ^-§~% ^^-g- ZL-g-*} 
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9] 

#3 sRt^-i-*?] 
10] 

irtMl 100 7]^AS 0.3 01^1 5 f^Jf£] ^fl^Kr 3^ 

3*1 -S£A> ^Sfl^. 

[^^8- 11] 

12] 

3 i^Vfe 
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<*^r ifsf^ if-^fe 3i^> 

13] 

3- f^l^ ^ Hl-ir£ 10 200 °m : 1*1 . 

13 %H1 Sl^H, ^7] ^-7] #sl(^^Efls) (l3 |lHf)o]-aleflolH Hl^r 

^ «l#^r f^lS. 40 150 : 1^1 e]#-% 

[^^%V 15] 

afl 14 * 0 H1 &<>H, ^-7] #i>i\*»^ #7} #^(ofl^Efls)( Dl ] E ^)ol-aleflolH SE^r 
n €^ wl^r^r 60 120 : I*?! e|-g-% . 
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l^^ty 16] 

Xl 12 ^Xl 5£<X*1, #71 #-§-#°l 1 *fl*l 20^ 

£3- ^71, EJ-^ 5 vfl^ 20 ^ h o >^ ^5)-^7l , 1 vfl^l 20^1 fflBfl2 7l ^ 

1 Xfl^l 20^ 6fliEflS7lS.^ o)^6)& ^o\)X) $91 3*1. 

[^T 1 * 17] 

XI 16 %H1 5a°H, #7] «>-§-#°l $i=. nf^- -0C(=0)(CH 2 ) 3 CH 3) 

-OC(=0)Ar(<H7l^ ( Ar^r iE^r "oH^ ^SK^l), 

-0C(=0)(CH 2 ) n 0(CH2)nCH 3 (n^ 1 ifl*l 20^ -0(C=0)(CH 2 )nOC(=0)(CH2)nCH 3 (n^ 1 

iflxl 20^1 ^^^) ^ -0(C=0)CH=CH 2 iL5. ol^^l *1^5|fe . 

[^T 1 * 18] 

XI 11 *M 3X°]*\, #71 (lEf)o} 3 |A} olliEfls7l- -OC(=O)(CH 2 ) n 0C(=0)CH=CH 2 
-0C(=0)(CH 2 ) n 0C(=0)C(CH 3 )=CH 2 (n£- 1 ^] 20^ ^^<y)^l el 3*1. 
19] 

XI 12 %H1 #7l XlEl-a€# ^^JM" e^zj- ^-g-^o] $i=. # 

til7> 1 : 0.01 ^*1 1 : 100<?] . 
I^^%1 20] 

XI 12 #7l 6 ^*1 20^1 *Kl;3^£r °1^€ s^aHjel, fi}- 

-fS.<H s^Ayo^, ^ 2 <^ sJ^aHjel, ^^H^, ^^-Al-2-ofll 

B^A} IX^VHOIH, clXm^ 21 ^-Al Cl^Vilo]^ y]^_(4_ t _«.^Al-olaS.«l^)3l^- 
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21] 

12 %H1 SI^A-I, 4^2}-l-^r ^1 f^*H 100 71^0.5. 0.3 ^1 

22] 
23] 

all 12 -%H1 SH^, ^-7] <#=>r % Li 2 S n (n ^1), 7fl#BMH 

(catholyteH Li 2 Sn(n >1), -fM % ^ l-eM((C 2 S x ) n : x=2.5 

50, n > 2)3. o)^o]x\ ^6\]X] ^uj-o^ <#q. %^^o] # 

*1. 
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is. 13 
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